Abstract: This article explores the problematic issue of using editions as sources for studies of English historical morpho-syntax. It presents a methodological case study of the variation between he and it in reference to inanimate objects (such as mercury) in Mirror of Lights, an alchemical text that survives in multiple copies from the 15th and 16th centuries. The study reveals that the manuscript versions differ greatly in how they employ he and it, underscoring that linguistic studies based on one version would provide very different results from those using another version as the source. The article argues that it is crucial that such manuscript variation is taken into consideration in morpho-syntactic studies. It suggests that an electronic edition that incorporates all copies of the text would make the full variation available to linguists, while a traditional critical edition would highlight the pattern of one version but obscure or ignore the patterns of other manuscripts. The article also discusses the more general problem of including a multiversion text such as the Mirror of Lights into a corpus, and suggests some possible solutions.
Introduction
Studies of English historical morpho-syntax are usually based on editions of manuscript texts or on corpora that contain extracts from editions.
2 However, using editions for linguistic research can be problematic, as a number of recent studies have shown (see e.g. Kytö and Walker 2003; Bailey 2004; Grund, Kytö and Rissanen 2004; and especially Lass 2004a) . It has been pointed out produced by knowledgeable copyists and practitioners who revised their exemplars in accordance with their own experience or reading of other sources. Naturally, this also means that the employment of a certain linguistic feature may vary substantially. I will show that this is the case as regards he and it in the manuscripts of the Mirror of Lights. I will suggest that, to be able to chart the full scope and characteristics of the variation between he and it, it is crucial to consult all the copies of the text. This suggestion obviously has repercussions for how editions should be prepared, and for how linguists use sources such as the Mirror of Lights to reconstruct various aspects of the history of the English language. I will present a possible solution to the problem of preparing an edition for linguistic use, and discuss some wider implications for corpus-based studies. Before I present my case study, however, I will provide a short introduction to scientific texts in English from the late Middle English and early Modern English periods, especially texts on alchemy. I will also briefly discuss editorial and linguistic approaches to the problems posed by multiple versions of the same text, and I will introduce the morpho-syntactic phenomenon under study.
Scientific Texts in Middle English and Early Modern English
From the 12th century to the 14th century, scientific texts produced or copied in England were exclusively written in Latin and French. However, at the end of the 14th century, scientific texts began to appear in English, and they became more and more common throughout the 15th and 16th centuries (see e.g. Keiser 1998; Voigts and Kurtz 2000) . The increasing number of English writings on science has been attributed to the growing vernacular readership at the time and conscious language policies on the part of the Lancastrian monarchs (Norri 1992, 30; Pahta 1998, 59-61; Taavitsainen 2000, 132) . However, despite recent scholarly attention to early texts on science, the dynamics of this vernacularization process have yet to be fully explored.
Works on medicine make up the largest category of scientific texts in late Middle English, and they have received a great deal of attention from linguists interested in the Englishing of scientific texts (see Taavitsainen and Pahta 2004, and their voluminous bibliograhy) . A corpus comprising medical texts in Middle English is also available (Taavitsainen, Pahta, and Mäkinen 2005) . However, the role of sciences other than medicine in this process has not been charted to a similar extent. Alchemical texts, which survive in great numbers from the 15th and 16th centuries, have received almost no attention, despite their potential importance in the development of English scientific prose: there are few editions, and the few that exist are primarily of verse tracts (for a discussion of available edititions, see Grund 2002, 265-6 ). There are even fewer studies based on these editions or on manuscript texts (see, however, Grund 2003 Grund , 2004a Grund -b, 2006 . Alchemical texts outline the practical procedures and the underlying theoretical framework of the production of the philosophers' stone or elixir, which was thought to transmute base metals into silver and gold, or to cure illnesses and prolong life.
Although alchemy is considered a pseudo-science or occult discipline today, it was widely thought of as a science in the Middle Ages. Medieval scholars such as Albertus Magnus (c. 1200-1280) and Roger Bacon (c. 1220-1292) took a keen interest in the potential of alchemy, although they also had reservations (Crisciani 1996; Kibre 1980, 190-5) . In some respects, alchemy can even be seen as a precursor of modern chemistry. Although alchemy and the chemistry that developed in the late 17th century were fundamentally different, and although alchemy (at least the part that was concerned with transmutation) was falling into disrepute at the end of the 17th century, many prominent scientists and chemists at the time, such as Robert
Boyle and Isaac Newton, read, copied, and composed alchemical texts (Principe 1998; Dobbs 1975 ). Comparing texts on alchemy and texts on chemistry can thus help establish to what extent the language of later texts on chemistry was related to and influenced by the language of alchemical texts. More generally, the study of alchemical texts can contribute significantly to our knowledge of the vernacularization process in late medieval and early Modern England.
Mirror of Lights
A prime example of an alchemical text from the late Middle English period is the Mirror of Lights, which is the text used as a test case in this article. It is an anonymous reworking of an earlier Latin text entitled Semita recta ('the right path'), which is often found spuriously attributed to the famous 13th-century scholar Albertus Magnus in manuscripts and early printed editions. The Mirror of Lights survives in nine more or less complete copies from the 15th and 16th centuries and in several fragments (for more details, see Grund 2006, 32-8) . For this study, I
have used seven of the complete manuscripts, which are listed in Table 1 .
[ The Mirror of Lights meticulously outlines the technical procedures that need to be carried out to produce various elixirs, and it also provides an introduction to alchemical practice. The text's introductory material suggests that it was probably intended and possibly used as a manual or reference guide for basic alchemical experimentation. The assumption that it was considered a practical handbook is also supported by the state of the text in the extant manuscripts. The copies of the Mirror of Lights differ substantially from one another in some parts of the text, which suggests that knowledgeable scribes or practitioners of alchemy most likely reworked the text in accordance with their own experience of experimentation and/or in accordance with ideas in other texts (cf. . The text comparison in Table 2 illustrates the striking differences that may occur between different versions.
[TABLE 2 HERE]
Since the two versions of the recipe for sal ammoniac are so radically different, it is unlikely that one derives from the other, i.e. that Version 1 is an abbreviation of Version 2, or that Version 2 is an elaboration of Version 1. Instead, it seems more logical to suggest that a scribe replaced one with the other, perhaps because he felt that the recipe in his exemplar was incorrect and/or because he had a better recipe at his disposal. 
Textual Scholarship, Linguistic Research, and Multiversion Texts
The problems posed by literary texts that exist in multiple versions have long been recognized by textual scholars, and there is a wealth of research on interpreting and editing such texts (for a good overview, see Greetham 1992, chs. 8-9; McCarren and Moffat 1998, esp. chs. 3-4 ; see also Minnis and Brewer 1992, esp. chs. 1, 4, 8; Machan 1994 This vacillating use is of special interest because it seems to be more widespread in alchemical texts than in other contemporaneous texts. Studying this phenomenon in alchemical writings thus complements existing research and provides a fuller picture of the scope of the varying use of anaphoric pronouns in late Middle and early Modern English.
Since the point of this article is to use this variation as a test case, I will not describe the possible reasons for this fluctuating usage in great detail. However, I will give some background information in order to contextualize the phenomenon. Previous studies on anaphoric pronouns in late Middle English and early Modern English, such as Nevalainen and RaumolinBrunberg (1994) and Curzan (2000; , have shown that, although it was the more common pronoun, he could be used to refer to a range of inanimate objects. 5 These objects include the planets and other celestial bodies, body parts, water, and the wind. Some objects could also be referred to with she, such as cities, ships, and some celestial bodies (Nevalainen and RaumolinBrunberg 1994, 183-4; Curzan 2000, 568; 2003, 129-130) . In late Middle English and early
Modern English texts on alchemy, on the other hand, he is used with a number of referents that have not been recorded in earlier studies. The objects that are referred to with he in the alchemical texts primarily include substances that are employed in alchemical practice, such as mercury, sulfur, and sal ammoniac, but other objects, such as fire, are also referred to with he (cf.
Grund 2004a, 140-2). In most of these cases, he can be found in variation with it, but, notably, I
have found no instances of she referring to inanimate objects in alchemical texts. Various explanations may be suggested for this usage of he in alchemical writings, such as traces of grammatical gender, influence from other languages (especially Latin), shifts in the notion of animacy, and personification (see Mausch 1986, 94; Lass 1992, 108; Nevalainen and RaumolinBrunberg 1994, 183-4; Curzan 2003, 130-1) . I will explore these issues further in a forthcoming study.
The Problem: Variation between He and It in the Copies of the Mirror of Lights
The frequency of he and it varies substantially in the copies of the Mirror of Lights, and, more importantly, the relative frequency of the two differs from copy to copy. 6 The distribution of the two pronouns in the manuscripts is shown in Table 3 .
7
[ In the 43 possible cases of he, the manuscripts agree among each other in a number of ways, as may be seen in Table 4 . In some instances, one manuscript is unique in using he, while the other manuscripts prefer it, do not use a pronoun, or do not contain the passage at all.
The question is what this variable use tells us and what the significance is of looking at the variation in all the manuscripts. It is clear that if only one or a few of the seven manuscripts were consulted, potentially important evidence of the usage of he would be lost, since no manuscript contains more than 22 of the 43 possible instances. Statistical counts based on one copy would also differ from counts based on another copy. This is particularly significant since he is obviously a low-frequency feature; every instance of he thus provides important evidence for charting the extent of its usage.
The importance of consulting several copies of the Mirror of Lights becomes even more evident if we consider the referents of he in the manuscripts. For example, whereas MS R. 14. 37 and MS Sloane 513 each employ he twice in reference to mercury, MS Sloane 316 contains as many as eight instances of he referring to mercury. Again, although this variation among the manuscripts may appear to be fairly minor, it could influence counts in more large-scale studies. We could imagine a scenario where five alchemical texts survive in two copies each, and one copy of each text contained two instances and the other copy of each text contained eight. If a researcher used all the manuscripts with eight instances, the count would be 40, whereas the total would only be 10 if the low-frequency copies were used.
Although this is hypothetical, it is not an unrealistic situation, as shown by the variation in the
Mirror of Lights.
Of even more significance is that some manuscripts do not exhibit instances of certain referents of he. For example, only MS Sloane 513 uses he to refer to "metal," as may be seen in Example 4 (rows 42 and 43 in Table 4 ). In example 5 (row 38 in Table 4 .
The fact that some variation adheres to this division of the manuscripts suggests that part of the variation derives from earlier manuscripts in the transmission of the text, which have not survived. However, I have not been able to establish closer relationships between individual manuscripts, and there is plenty of evidence that contradicts the assumption of the two branches of manuscripts described above. Such counter-evidence is even seen in the variation between he and it, as in rows 7, 13, 17, and 30 in Table 4 . It is thus difficult, if not impossible, to reconstruct what the original Mirror of Lights, or even the earliest ancestor of the now extant manuscripts, looked like. It also follows that we cannot determine from what stage of the transmission a particular feature was inherited: it may have been in the original, or in an ancestor of one or more manuscripts. Even in unique instances, it cannot be taken for granted that the usage reflects that of the scribe of the manuscript; it might just as well have existed in the scribe's exemplar, which may not have survived. The upshot of this is that we cannot pinpoint whose usage a manuscript represents. We have to accept that what we have at our disposal is a very mixed usage, that is, a facet of the well-known problem of "bad data" in historical linguistics (Labov 1994, 11) .
In a case like the usage of he (and it) in the Mirror of Lights, I would argue that it is not of crucial importance to determine where the usage comes from, and it is indeed impossible to do so with any degree of certainty, as seen above. What is crucial, though, is to make use of all the information available in order to chart the extent and nature of the variational usage of he and it. In other words, what we are studying is a linguistic feature as it appeared in a text over a period of time, and not one person's employment of it. I will return to some further considerations of this issue when I discuss the problem of multiversion texts and corpora.
The Solution: An Electronic Edition?
The discussion in the previous section makes clear that the Mirror of Lights would not be well Furthermore, the apparatus would quickly become unwieldy, and it would not be possible to cite the manuscripts in the apparatus in full; only the actual variant readings would be accessible.
Voigts (2004) There are at least two ways of approaching this problem; both of them have their own advantages and drawbacks. If we consider the witnesses of the Mirror of Lights discrete texts, which may be a tenable position considering the substantial textual differences among the copies, they could all be included in a corpus. This would make accessible the full variation found in the manuscripts. Although Lass (2004a) does not discuss multiversion texts explicitly, the concept of manuscripts as "texts" seems to be behind his reasoning. This assumption is also supported by the fact that the corpus that Lass uses as his model is the LAEME corpus, which includes multiple versions of the same text (see Laing 2002, 298, 302 fn. 10) . Treating multiversion texts in this way makes sense for dialectological research, which is Lass's focus, although he does claim that his discussion extends to English historical linguistics in general.
Especially if the aim is to produce a linguistic atlas, all manuscripts are valuable evidence, since the type of data used in dialectological research (primarily spelling and morphology) varies very much according to scribe and hence manuscript. However, for morpho-syntactic studies, it is problematic to include several copies of the same text in a corpus. If all the copies of the Mirror of Lights were used, there would be overlaps in uses, that is to say, the same examples would appear several times, and hence be counted several times in a quantitative study. Laing (2002, 302 fn. 10) recognizes this problem in her morpho-syntactic analysis of negation patterns in the LAEME corpus. However, she only addresses the problem by acknowledging that her figures need to be treated with caution since "some of the syntactic structures counted here may in this sense be duplicates" (Laing, 2002, 302 fn. 10) . 17 Of course, if we take the extreme position, it could be argued that overlaps in usage do not matter since every manuscript is an utterance or a linguistic object, however mixed. Every scribe can be claimed to have had the choice of keeping a feature or replacing it with another. All the data would then be equally valid for linguistic research. This claim is obviously an oversimplification, since it is questionable whether all linguistic uses in a manuscript, especially morpho-syntactic ones, can be considered potentially since there is considerable variation among the manuscripts. In fact, the choice might have to be more or less arbitrary. A possibility would be to select a copy that can be dated or whose copyist is known, as this would provide at least some kind of extralinguistic frame for the usage (cf.
Grund 2004a, 126). However, in most cases, such extralinguistic information is not available for early scientific texts, especially alchemical texts. 18 It is also true that having just one version of the text would be equal to presenting an edition with a canonical text with no access to other manuscript witnesses and then basing a corpus on this edition (although the text would not be an eclectic text as in many modern editions). As pointed out several times before, linguistic evidence that could be crucial to charting the characteristics of a certain morpho-syntactic phenomenon would be lost in this way, especially if the feature studied is a low-frequency feature like he referring to inanimate objects. would be either to include all versions in a corpus or to include one representative version. Both of these solutions require corpus users to be aware of the problems and limitations of the material that they are using. In the first scenario, users must be aware of potentially overlapping uses, and they may want to use just one of the available versions for primary investigation. In the second scenario, users should be informed that the representative version may very well be strikingly different from other versions of the text, and that it would be beneficial to consult additional copies of the text in, e.g., an electronic edition.
Although I have focused on one alchemical text and the variation between he and it, the findings of this study have wider implications. 10 MS Sloane 316 frequently uses coded language and alchemical sigils (such as * for sal ammoniac). The coding scheme relies on the substitution of one letter for another, such as 'l' for 'n' and vice versa. Alchemical sigils are commonplace especially in post-medieval texts, although the sigils used by MS Sloane 316 are not the most common type.
11 It is sometimes difficult to determine the exact referent of he since several noun phrases appear in the near context.
A case in point is he referring to blood, lapis, or stone (see Table 5 ) in " ¶ The privy stoon The blood of man is callid lapis occultus þat is a privy stoone precious ffor he is hidd in mannis veynis and is friend to kynde" (Trinity College, Cambridge, MS R. 14. 37, f. 118v). As the referent is unclear, I have given all possible referents. Furthermore, as may be seen in Table 5 , I have added double labels when the manuscripts employ (near) synonyms (cf. quicksilver and mercury). Finally, in a few instances, the manuscripts attribute the same section to different substances. This is, for example, the case with he referring to the flower of tartar or the flower of vitriol.
12 In the other manuscripts, which read it instead of he in the second instance, the reference may be to mass rather than to metal. Instead of "for þis mas hit whit," these manuscripts read "this masse ys white" (Trinity College, Cambridge, MS O. 2. 33, Part II, p. 32), or a similar formulation.
13 Considering the context, it seems more likely that the pot is intended to be covered than the ceruse. 
